In this preliminary study we have optimised micellar electrokinetic chromatography (MEKC, a form of capillary electrophoresis) to enable the chromatographic and spectral characteristics of human ouabainlike compound (OLC) to be investigated. Sera from fifty patients were combined to form a pool (100 ml) whilst urine (923 ml) was obtained from a normal healthy volunteer. Both samples were initially concen- 
Introduction
Evidence that ouabainlike compound (OLC) is endogenous to mammals is accumulating and recent work has demonstrated that OLC is identical to plant ouabain (1). Physical analysis of OLC using 1H-NMR is a labour intensive and complex technique that is not suited for routine laboratory use. Micellar electrokinetic chromatography (MEKC, a form of capillary electrophoresis) is a rapid and simple procedure that has an extremely high mass sensitivity and is able to analyse extremely small sample sizes. MEKC differs from capillary zone electrophoresis (CZE) by the addition of a detergent to the electrolyte running buffer. Neutral analytes are resolved by hydrophobicity in a manner analogous to reversed phase HPLC. MEKC has better selectivity and resolution when compared to CZE and is more reproducible, faster, and with better resolution than gradient reversed phase HPLC (2). The aim of this preliminary study was to optimise MEKC to produce a rapid analyse human OLC.
and simple procedure to
Methods

Samples
Serum was obtained from fifty patients who were being investigated for endocrine disorders at our institution. After routine testing the serum which would otherwise be discarded was pooled to provide a single 100 ml sample. Urine (92. Poole, UK) grade water and initially partially purified by solid phase extraction using 5 g C18 cartridges (Bond Elute, Varian Ltd., Walton-on-Thames, UK). Bound components were eluted with 400 ml/l acetonitrile containing 1 ml/l TFA. Extracts were dried and resuspended in Analar grade water. The extracts were further purified by sequential HPLC separations. 
HPLC Purification
Great care was taken to ensure that exogenous ouabain did not contaminate the extracts. For each separation stage the columns were calibrated retrospectively only after both extracts had been separated. Additionally, sample blanks (acidified Analar water) were run before each extract to ensure no residual immunoreactivity remained in the eluent fractions. The serum extract was purified by four sequential reversed phase separations as follows: 1) Linear gradient separation (0-600 ml/1 of acetonitrile in water containing 0.2 ml/1 TFA) over 30 min on a C8 column (Beckman Ltd., 5 ,um particle size, 4.6 mm X 15 cm). Flow rate set at 1 ml/min. Peak fractions that eluted where authentic ouabain (±2 fractions) was known to elute were pooled, dried and resuspended in Analar grade water. 2) Extract from 1) was separated again on the same gradient. 3) Dried extract from 2) was then resuspended in Analar grade water and separated by isocratic separation using 200 ml/1 methanol containing 0.2 ml/l TFA on a C8/C18 combination column (Hichrom Ltd, 5 ,am particle size, 4.6 mm X 10 cm). The peak fractions that eluted where authentic ouabain ( ± 1 fraction) was known to elute were pooled, dried and resuspended in Analar grade water. 4) Extract from 3) was separated again under the same conditions.
The urine extract was purified using a single gradient followed by a single isocratic separation.
Both purified extracts were resuspended in 100 ,al of Analar grade water.
MEKC
MEKC was performed on a HP3D CE instrument (Hewlett Packard, Stockport, UK) using a fused silica capillary 50 am X 44 cm (37 cm to detector). Voltage was set at 20 KV, capillary temperature at 20°C, injection time 4 s, sample volume 10 nl, with detection by photodiode array scanning between 190 and 300 nm. Buffer consisted of 30 mmol/l disodium tetraborate, 75 mmol/l sodium dodecyl sulphate, pH 10. Authentic ouabain 1 mg/ml was analysed after the samples had been analysed to avoid the possibility of cross contamination.
Results
Authentic plant ouabain eluted with a single sharp peak between 5.5 and 5.8 min after injection. A typical chromatogram is shown (Fig. 1) . Under the same experimental conditions another cardenolide digoxin and the bufodienolides bufalin and proscillaridin A could not be identified. The HPLC fractionated serum (Fig. 2) and urine ( Fig. 3 ) extracts gave chromatograms containing numerous UV absorbing peaks detected at 220 nm. All of the peaks shown were then scanned at all wavelengths between 190 and 300 nm. However, in both the serum and urine extract only one of the peaks in each chromatogram had a spectrum that resembled authentic ouabain. These peaks were at 5.533 min for serum and 5.734 min for urine, similar to the retention time of authentic ouabain (5.736 min). Spectra for these peaks and authentic ouabain are shown (Fig. 4) .
Discussion
This preliminary study demonstrates that MEKC is able to identify a compound in both serum and urine which has similar retention and spectral characteristics to authentic ouabain. This is the first time that MEKC has been used successfully to study OLC. Using the same experimental conditions MEKC was unable to separate other putative digitalislike factors such as digoxin, bufalin, and proscillaridin A but presumably the MEKC buffer could be optimised to analyse these more hydrophobic compounds. Recent work indicates that ouabain readily forms complexes with borate (1). It is therefore likely that both the authentic ouabain and human OLC used in this study were complexed with borate due to the use of MEKC chromatogram of a HPLC fractionated serum extract at 220 nm. 
